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IIpH pa6oTe co cOopaMH KpoBococymnx KOMapoB H3 CaSjiHHCKHX nenjep (JleHHHrpa^- 
CKa*r o6ji.) npHMeHeH bcpoathocthbih noAXOA ajw Mop^oMeTpmecKoro onpe^ejieHiw bii- 
AOB Culexpipiens L., 1758 h C. torrentium Martini, 1925. B ijejrax bhaoboh ^namocTHKH 
Hcnojn>30Bajicji HH^eKC r( 2 + 3 ) / r 3 , paccHHTBiBaeMBiii no paccTo^nn^M utwjxy TomcaMH BeT- 
BJieHiw pa^najitHBix )khjiok h mcctom npHKpenjieHHfl k Kpaio KpBiJia >khjikh r 3 . Pacnpe^e- 
jieHne ^aHHoro HHAeicca ajm caMOK C. pipiens pipiens/torrentium H3 Ca6jiHHCKHX neujep 
xapaKTepn3yeTca 2 MaicciiMyMaMii, coBna^aiomuMH c MaKCHMyMaMH pacnpe/jejiemm, bbi- 
jiBJieHHBix paHee jxjik repMaHCKiix nonyjBiAHH C. p. pipiens n C. torrentium. Eojibhihh 
MaKCHMyM Jie^CHT b oOnacTH 3HaneHHH HHAeicca, xapaKTepHBix ah* C. p. pipiens. npeftna- 
raeTca npHMemiTB (jiaierop Eaneca (BF), hcxoa* H3 ycTaHOBJieHHBix paHee napaMexpoB 
pacnpe^ejieHHH, juul BBiAejieHiw H3 rpynm>i Tex caMOK, npHHaAJie)KHOCTB KOToptix k 
C. p. pipiens HanSojiee Bepo^THa. B HccjieAOBaHHOH BBiGopxe j\jik 72.5 % oco6eii (jiaKTop 
Eaneca cocTaBHJi 6ojiee 10, hto ABJuieTCfl chjibhbim hjih oneHB chjibhbim cBHAeTejiBCTBOM 
b nojiB3y hx npHHa^Jie^cHOCTH hmchho k C. p. pipiens . J\jm 16.5 % oco6en BF 6biji 6ojiee 
0.1 hjih MeHee 10 (yMepeHHO nojio>KHTejiBHBie h cjia6tie cBH/jeTejiBCTBa b nojiB3y oahoto 
H3 AByx biiaob). J\ji% 11 % oco6en BF 6biji MeHee 0.1, hto jiBJBieTCfl chjibhbim ii oneHB 
chjibhbim CBH/jeTejiBCTBOM b nojiB3y C. torrentium. OTSnpafl 3K3eMnjiapBi C. p. pipiens , 
AJi* 6ojiBmen bhaoboh onpe^ejieHHOCTH npe/jnoHTeHHe cjie^yeT OT^aBaTB 3K3eMnjnipaM c 
HanSojiee bbicokhmh 3HaneHH^MH BF. 

Kjijoneebie cjioea : Culicidae, Culex pipiens pipiens , Culex torrentium , MOp4>OMeTpHfl, 
(JjaKTop Eaiieca. 


CocTaB KOMnjieKca bhaob KpoBococynjux KOMapoB ‘ Culex pipiens’ AHCicy- 
TaSeneH. HanpuMep, C. CnpHBaHaicapH (Sirivanakam, 1976) b cocTaBe n oa- 
rpyriribi ‘Pipiens’ riOApoAa Culex L., 1758 paccMaTpuBaeT bhabi Culex pipiens 
L., 1758, C quinquefasciatus Say, 1823, C australicus Dobrotworsky el Drum- 
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mond, 1953 h C. globocoxitus Dobrotworsky, 1953. /Ipyrne aBTopbi b cocTaB 
KOMnjieKca bhaob ‘Culex pipiens ’ BKJnonaiOT TaK^ce Culex torrentium Martini, 
1925 (Becker et al., 2012). 

Bee bhah KOMnneKca ‘Culex pipiens ’ HaAOKHO AHarHocrapyioTCfl no npn- 
3HaKaM reHHTajibHoro annapaTa caMijOB, b to BpeMJi KaK AOCTOBepHoe onpeAC- 
jieHne bhaob no cbmkbm BCTpenaeT cepbe3Hbie 3aTpyAHeHira (Dobrotwor¬ 
sky, 1967; Dahl, 1988; BnHorpaAOBa, 1997). IlInpoKO pacnpocTpaHeHHbin bha 
KOM nneKca ‘Culex pipiens ’ — C. pipiens — BKjnonaeT 2 noABHAa: C. p. pi¬ 
piens , pacnpocTpaHeHHbin b CrapoM n Hobom CBeTe, n C. pipiens pallens Co- 
quillett, 1898, pacnpocTpaHeHHbin jioicajibHO b A3hh h CeBepHoii AMepnKe 
(WRBU). Ha TeppHTOpHH Pocchh C. p. pipiens pacnpocTpaHeH noBceMecTHO, 
3a HCKjnoneHHeM apKTHnecKOH h cySapKTHnecKoii 30H, a b eBponeficKon nacTH 
CTpaHbl B p^AC 6HOTOnOB MO^CeT 6bITb MaCCOBbIM BHAOM. nOMHMO 3TOTO HOMH- 

HaTHBHbiii noABHA C. p. pipiens L., 1758 HMeeT 2 SnoTHna, hjih 3KO(|)opMbi: 
npnpoAHbiH (opfflrro(})HJibHbiH, AHanay3HpyioiriHH, HeaBToreHHbin n OBpnraM- 
Hbin) h 6noTnn ‘ molestus ’ (Forskal, 1775) (ampono(})HJibHbiH, HeAnanay3H- 
pyiomHH, aBToreHHbiii h CTeHoraMHbiii) (Harbach et al., 1984; Becker et al., 
2010 ). 

Culex torrentium — bha, 6jih3khh k C. p . pipiens , hbaokho OTJiHnaeTCfl 
jiHHib no CTpoeHHio reHHTajibHoro annapaTa caivmOB, TOTAa KaK caMKn MOp^o- 
jiornnecKn npaKTnnecKn HACHTnnHbi (Service, 1968; Dahl, 1988). Me^CAy A^h- 

HblMH BHAaMH B03M05KHa rH6pHAH3aiJHfl B JiaSopaTOpHbIX yCJIOBIHIX, ho c no- 
jiyneHneM CTepnjibHoro noTOMCTBa. B npnpoAC rnSpnAbi BbmBJieHbi He 6bijih 
(BHHorpaAOBa, 1997). 

PacnpocTpaHeHne o6ohx bhaob b naneapKTHKe CHMnaTpHHHoe, ho ceBep- 
Hbie h K»KHbie rpaHHu,bi pacnpocTpaHeHira C. torrentium tohho He yCTaHOBJie- 
Hbi. C. torrentium OTMeneH b eBponeiiCKOH nacra Pocchh h b 3anaAHOH Ch6h- 
pn (ryijeBHH n AP* ? 1970; Fedorova, Shaikevich, 2007), 6biJi HaiiAeH, b nacTHo- 
cth, b JleHHHrpaACKoii o6ji. (XajiHH, Aii6yjiaTOB, 2019). OcoSchhocth o6pa3a 
>kh3hh C. torrentium cxoahbi c TaKOBbiMH npnpoAHoro SnoTima C. p. pi¬ 
piens — 3to TO^ce HeaBToreHHbin, OBpHraMHbiii h Ananay3HpyiomHH bha (Ja- 
enson, 1987). HeABBHHe HCCJieAOBamni noKa3ajiH, hto C. torrentium , paHee 
CHHTaBinHHC^ opHHTO(J)HJibHbiM bhaom, cnocoSeH mrraTbCJi Ha nenoBeKe h 
Apyrnx MJieKonHTaioin;Hx (Borstler et ah, 2016). HccJieAOBaraie (jiayiibi kpobo- 
cocynjHx KOMapoB b eBponencKHx cTpaHax MOJieKyjrapHbiMH mctoabmh noxa- 
3ano AOMHHHpoBaHHe C. torrentium Ha a C. p. pipiens b ceBepHbix CTpaHax, 
xoth b 1960-x toabx bha CHHTajica peAKHM (Hesson et ah, 2014). Cnoco&nocTb 
C. torrentium nepeHOCHTb BHpycw rpynnbi Chha6hc, a TaK^ce BbicoKaa hhc- 
jieHHOCTb abhhoto BHAa b ceBepHbix eBponencKHx CTpaHax, npeAnojiaraiOT ero 
ynacTHe b KanecTBe nepeHOCHHKa bo BpeMa BcnbimeK ap6oBHpyCHbix HH^eK- 
u,hh b IllBeijHH (Bojie3Hb ChcejibSo), Ohhjmhahh (6ojie3Hb norocTa) h Pocchh 
(Kapejibcxan jinxopaAKa) (Lundstrom et al., 1990; Lundstrom, 1999). Oahhm 
H3 B03MO)KHbix o6i>iicHeHHH 6oJibinero o6hjih5i C. torrentium b ceBepHbix eBpo- 
neiicKHX CTpaHax cwraeTCii ero cnocoSHocTb npoH3BOAHTb MeHbinee KOJinne- 
ctbo noKOJieHHH b ro a no cpaBHeHHio c C. p. pipiens. Ha6jno Aenue 3a nOBeAC- 
HneM jiaSopaTopHbix kojiohhh C. torrentium b IIlBeijHH bbdibhjio choco6hoctb 
BHAa nHTaTbc^i Ha npoKopMHTene h OTKJiaAbiBaTb jihua tojibko b nepnoA c Man 
AO cepeAHHbi hiojm, TorAa KaK penpoAyKTHBHaa aKTHB hoctb h KpoBOCOcamie 
C. p. pipiens HaSjnOAajiHCb Kpyrjibiii toa- Choco6hoctb C. torrentium rarraTb- 
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c n Ha npoKopMHTejie h cmcjiaflbiBaTb nima TOJibKO b TeneHHe 2—2.5 Mec., coot- 
b eTCTByioHUHx Hanajiy HenpoAOJDKHTejibHoro Tennoro ce30Ha b ceBepHbix ihh- 
poTax, no3BOJUieT nomiTb, noneMy oGnjine h BCTpenaeMOCTb C. torrentium no- 
HHiKaeTC^i no Mepe yBejiHneHHn jimmbi BereTau,HOHHoro nepnofla c ceBepa Ha 
tor (Hesson et al., 2014). 

Culex torrentium xapaicreprayeTCJi 6ojibmeii BOcnpHHMHHBOCTbio k BHpy- 
caM rpynnbi Chha6hc h BHpycy 3anaAHoro Hmia, neM C. p. pipiens (Hesson 
et al., 2015; Leggewie et al., 2016). B cbjoh c othm aKTyajibHa pa3pa6oTKa ao- 
CTynHbix cnocoSoB 6biCTporo pa3A6JieHira caMOK C. p. pipiens h C. torrentium , 
OTJiOBJieHHbix b npnpoAe. BbiCTpoe h HaAemioe onpeAejieHHe ^aHHbix bhaob 
no caMKaM motkct no3BOJiHTb AeTajibHee H3ynHTb ocoSeHHoem hx oKOJiormi h 
(}) eHOJiorHH. 

nyra pemeHHH npoSneMbi onpeAeJieHHH caMOK C. pipiens h C. torrentium 
no MOp(j)OJiornHecKHM npn3HaKaM npeAJiaraiOTCH c abbhhx nop. Ohh ocHOBa- 
hm, b nacTHOCTn, Ha Mop^OMeTpnnecKnx pa3JiHHHnx b >kh jikob aHnn KpbiJibeB 
^aHHbix bhaob, KOTopbie, OAHaKO, hocht BepoflTHOCTHbiH xapaKTep (Natvig, 
1948; Ribeiro, Ramos, 1999). nonbiTKa pa3^ejiHTb nonyjnmHH C. p. pipiens n 
C. torrentium H3 Mockobckoh o6ji. no cooTHomeHmo paccTO^mnn Me^c^y ot- 
BeTBJieHH^MH paAHajibHbix 5khjiok KpbiJia r 2 / r (2+3 ) 6biJia npeAnpHHirra paHee 
(Fedorova, Shaikevich, 2007). ^aHHbin nOAxOA 6biji npnMeHeH n CTaTHCTH- 
necKn AopaSoTaH b HeABBHHx HCCJieAOBaHHux (Borstler et al., 2014), KOTopbie 
noKa3ajin pa3JiHnaiom,Hec^ pacnpeAenemni HH^CKca r( 2+3 ) / r 3 , pac chhtbib aeMo- 
ro no cooTHomeHmo paccTO^mnn Me^c^y OTBeTBJieHmiMH paflnajibHbix )khjiok 
r 2+3 n r 3 , j\nn caMOK C. pipiens n C. torrentium , xopomo cooTBeTCTBytomne 
HopManbHOMy pacnpeAenemno j\nn o6ohx bhaob. TaKHM o6pa30M, Mbi pacno- 
jiaraeM anpnopHOn HH^opMaimeH o a^hhom HH^CKce, nojiyneHHOH Ha repMaH- 
ckhx nonyjnmmix KOMapOB — 2 HOpMajibHbiMH pacnpeACJieHmiMH (rrniOTe- 
3aMH) c H3BecTHbiMH napaMeTpaMH (Borstler et al., 2014). 3Ta HH^opMaijmi 

MOTKCT 6bITb npHMeHeHa JXJin BepOOTHOCTHOH BHAOBOH H3eHTH(|)HKaHHH OTJIOB- 
jieHHbix b npnpoAe B3pocjibix caMOK C. p. pipiens / torrentium c npHMeHeHHeM 
4>aKTopa Eaiieca, npeACTaBJi^iomero co6oii cooTHomeHHe b ep ojitho CTeii oaho- 
ro h Toro ^ce HaSiHOAenmi BHyTpH KOHKypHpytoni.Hx rnnoTe3 (Kass, Rafteiy, 
1993). 

H,ejib HacTOMiqeH pabora — oxapaKTepH30BaTb bhaoboh cocTaB rpynnbi 
caMOK C. p. pipiens / torrentium , 3HMyiomnx b Ca6jinHCKnx nemepax JleroiH- 
rpaACKon o6ji., c ncnojib30BaHneM BepoirraocTHoro noAxoAa. Jinn 3Toro 6biJia 
nocTaBJieHa 3a^ana onncaTb pacnpeAenemie nacTOT BCTpenaeMOCTH 3HaneHHH 
HH^eKca r (2+ 3 ) / r 3 cpeAH caMOK, oTHocumHxcii k C. p. pipiens hjih C. torrentium , 
n npoBepnTb ero Ha HeoAHopoAHocTb. BTopon 3aaanen 6biJio paccwraTb (})aK- 
Top Eaiieca %nn Ka^c^oro nojiynemioro 3HaneHHH r (2+3) / r 3 n CAeJiaTb bbiboabi o 

B03M03KH0CTH nOJiyneHHfl CHJIbHbIX CBHfleTeJIbCTB B nOJIb3y npHHaflJie)KHOCTH 

OTflejibHbix oco6en k C. p. pipiens hjih C. torrentium. 


MATEPHAJI H METOflHKA 

C6op 3HMyioin,Hx caMOK KpOBOCOCymnx KOMapOB npOBOAHJic^i b CabjiHH- 
ckhx nemepax (59°40'01.7" N; 30 o 48'06.2'' E), pacnojiO)KeHHbix b TocHeH- 
ckom p-He JleHHHrpaACKOii o6ji. Pocchh, b nepHOA c 18 OKra6pfl no 29 non6pn 
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Phc. 1. /JncTajiBHafl uacTB Kpujia C. p. pipiens i torrentium c pacnojioxceHHeM pafluan&HMX xchjiok 
r( 2 + 3 ) h r 3 . Kpy^cKaMH odBeqeHti MecTa BeTBJieHHfl )khjiok, Me^qy KOToptiMn H3MepjuiHCL paccToa- 
hha. BonBniHHCTBO HernyeK yqaneHO npH npenapnpoBaHHH Kptuia. 

Fig. 1. C. p. pipiens / torrentium distal wing part with the localization of the radial wing veins r( 2 + 3 ) 
and r 3 . The landmarks, between which the distance was measured, are indicated with open circles. 
Most of the scales were removed during the preparation of the wing. 

2017 r. HaceKOMbie, HaxoAflnjnecfl b coctoahhh oifeneHemra, 6bijih coSpaHbi 
co CTeH nenjep c ncnoJib30BaHneM nomiMepHbix npoSnpoK h TpaHcnopTHp ob a- 
Hbi b jiaSopaTopmo. Onpe Aenenne npoBOAHJiocb no CTaH^apTHbiM KjnonaM 
(ryn,eBHH n AP-, 1970; Becker et al., 2010). Y Ka)KAon oco6n, Mop^onornnecKn 
onpeflejieHHOn KaK C. p. pipiens / torrentium , o6a Kpbuia 6buin OTAeneHbi mhk- 
poxHpypmHecKHMH HO^CHnn,aMn, nocne nero H3roTaBJinBajincb BpeMeHHbie 
npenapara b rjinn,epnHe. ripenapnpoBaHHbie KpbiJibJi 4)OTorpa(J)HpoBajiHCb no# 
CBeTOBbiM MHKpocKonoM «Leica DM5000B» c noMonjbio BH^eoKaMepbi «Leica 
DFC320». 3aMepbi paccTOJnmn Me^c^y TomcaMH pa3BeTBJieHra r (2 + 3 ) h MecTOM 
npnKpenneHH5i k Kpaio Kpbuia xchjikh r 3 (pnc. 1, paccTOiironi MQyKjsy TomcaMH A 
H B A™ r (2 + 3 ) n Me^y TOHKaMH B H C A™ r 3 ) npOBO^HJIHCb Ha JieBOM H npaBOM 
KpbiJie c noMombio rpa^nnecKoro peAaKTopa Corel Draw X6. Y 9 H3 36 3K3. 
6bIJia B03M0)KH0CTb H3MepHTb TOJIbKO OAHO KpblJlO; TOr^a 0 C 06 b xapaKTepH30- 
Banacb b ^ajibHenmeM no OAHOMy KpbiJiy. npn 3tom hcxoahjih h3 npe^no- 
jio^emra, hto HanpaBJieHHaii acHMMeTpmi npn3Haica r ( 2 +3 ) / r 3 b nccneAyeMOn 
rpynne OTcyTCTByeT. 

OopMy pacnpeAenemra BeinfHHHbi r (2+3 ) / r 3 oifeHHBajin b nporpaMMHon cpe- 
Ae R (BepcHfl 3.4.0) (R Core Team, 2017) c ncnojib30BaHneM rncTorpaMMbi 
pacnpeAejiemm nacTOT (BejinnnHa HHTepBajiOB — 0.02), cooTBeTCTBne HOp- 
MajibHOMy 3aKOHy oifeHHBajin mctoaom LQannpo—YnjiKa. ,H,jm BbinncjieHHfl 
(J)aKTopa Baiteca 6biJia ncnojib30BaHa anpnopHaa HH^opMaiAM H3 pa6oTbi 
(Borstler et al., 2014), nojiyneHHaa a™ Mop^OMeTpnnecKon xapaKTepncTHKn 
Kpbuia nccJieAyeMbix bhaob, onpeAeJieHHbix MOJieKyjmpHbiMH MeTOAaMH. Co- 
rnacHo 3Ton pa6oTe, pacnpeAeneHmi BemnniH r (2+3 ) / r 3 oimcbiBaioTCfl kphbbimh 
HopManbHoro pacnpeAenemra co cpeAHHMH 3HaneffiHiMH n CTaHAapTHbiMH ot- 
KJiOHeHH^MH (M ± SD), paBHbiMH 0.185 ± 0.028 n 0.289 ± 0.029 a™ C. pipiens 
(n = 162) n C. torrentium (n = 89) cooTBeTCTBeHHO. KaK bhaho, o6beMbi bbi6o- 
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poK b pa6oTe (Borstler et al., 2014) dbinn npnroAHbi am AOCTaTOHHO tohhoto 
onHcaHHn napaMeTpoB pacnpeAenemrii. 

C HcnoJib30BaHHeM cpeAM R am KancAoro 3HaneHHn r (2+3) / r 3 b Hameii bli- 
6opKe (cpeAHero no A«yM KpbinbnM, ecjin 3aMepbi npoBeAeHbi dnnaTepanbHo) 
BbiHHCjnuiH njiOTHOCTb BeponTHOCTH b pacnpeAeneHHnx a™ C. p. pipiens n 
C. torrentium : 

dnorm(x, mean = 0.185, sd = 0.028) 
dnorm(x, mean = 0.289, sd = 0.029), 

rAe x — r (2+3) / r 3 . 

OaKTOp Baneca (BF 0 i) onncbiBaeTcn OTHomeHneM P(x|H 0 ) / P(x|Hi), rAe H 0 
hH] — rnnoTe 3 bi C. p. pipiens n C. torrentium cooTBeTCTBeHHO. HecMOTpn Ha 
to hto C. p. pipiens , no JinTepaTypHbiM a^hhbim, CHHTaeTcn odnjibHbiM b 
J leHHHrpaACKon o6ji., tohhbix coBpeMeHHbix CBeAerorii o nncJieHHOCTH n pac- 
npocTpaneHHH C. torrentium HeT n cooTHomeHne 2 bhaob, AHanay3npyK)nj;nx b 
nemepax, Hen3BecTHO. CooTBeTCTBeHHO H 0 n Hj anpnopHO paBHOBeponTHbi. 
P(x|Hq) n P(x|H0 — BepOflTHOCTH 3HaneHHn r (2+3) / r 3 a™ bhaob C. p. pipiens h 
C. torrentium cooTBeTCTBeHHO, nncjieHHO paBHbie njiOTHOCTn BeponTHOCTH a™ 
HadmoAemni r (2+3) / r 3 b KancAOM H3 AByx pacnpeAenemrii. BF 01 am HadnioAe- 
Hnn r (2+3 ) / r 3 paccmrrbiBancn AeJieHneM cooTBeTCTByiomeii njiOTHOCTn BeponT- 
hocth b pacnpeAeJieHHH am C. p. pipiens Ha cooTBeTCTByioinyio njiOTHOCTb 
b eponTHO cth b pacnpeAeJieHHH a™ C. torrentium'. 

dnorm(x, mean = 0.185, sd = 0.028) / dnorm(x, mean = 0.289, sd = 0.029). 

SHanemin BF 01 donee 0.33 n MeHee 3 HHTepnpeTnpoBajincb KaK cnadoe cbh- 
AeTenbCTBo (anecdotal evidence) b nonb3y C. torrentium h C. p. pipiens coot- 
BeTCTBeHHo (oTcyTCTBne CBHAeTeJibCTBa — BFqi = 1). 3HaneHH5i BF 0 i donee 3 h 
MeHee 0.33 HHTepnpeTHpoBanncb KaK nononarrenbHbie CBHAeTenbCTBa b nonb¬ 
ay C. p. pipiens h C. torrentium cooTBeTCTBeHHO. OneHb cnnbHbie nononcn- 
TenbHbie CBHAeTenbCTBa b nonb3y C.p. pipiens npeACTaBneHbi BF 0 i > 100, a 
Ann C. torrentium — BF 0 i < 0.001 (Jarosz, Wiley, 2014). 


PE3YJIbTATbI H ObCY^HEHHE 

B CadnHHCKHx nemepax HaMH dbinn odHapynceHbi cneAyiomne bham Kpo- 
Bococymnx KOMapOB: C. p. pipiens / torrentium , Culex territans (Walker, 1856) 
h Culiseta annulata (Schrank, 1776). FlandonbinnM nncnOM 3K3eMnnnpOB xa- 
paKTepH30Bancn C. p. pipiens / torrentium , npeACTaBneHHbiii TonbKO caMKaMH. 
ripn oTAeneHHH caMOK C. p. pipiens / torrentium ot C. territans Ha 36 3K3. C. p. pi¬ 
piens / torrentium odHapynceHO 3 3K3. C. territans. 

nonyneHHoe pacnpeAeneroie nacTOT 3Hanemrii HHAeKca r (2+3) / r 3 am C. p. 
pipiens / torrentium HMeeT CTaTHCranecKH 3HannMoe OTKnOHeHHe ot HOpManb- 
hoto pacnpeAeneHHn (p = 0.0266, mctoa IlIanHpo—YnnKa), hto kocbchho 
noATBepncAaeT ero HeoAnopoAHOCTb. ripn rpa^nnecKoii BH3yann3an,HH (pnc. 2) 
pacnpeAeneHHe xapaKTepn3yeTcn AByMn MaKCHMyMaMH: donbinnii MaKCHMyM 
coBnaAaeT c MaKCHMyMOM pacnpeAenemin, nonyneHHoro Ann C. p. pipiens b 
padoTe (Borstler et al., 2014), MeHbinnn MaKCHMyM coBnaAaeT c MaKCHMyMOM 
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Phc. 2. HacTOTHaa rncTorpaMMa pacnpe^eneHini HHjjeKca r( 2+3 ) / r 3 (x) y caMOK C./?. pipiens / for- 
rentium. HacTOTa npeflCTaBJieHa aGconioTH&iM kojihhcctbom oco6en. 

Fig. 2. Frequency histogram of the r( 2+3 ) / r 3 indices (x) distribution for C. p. pipiens / torrentium fe¬ 
males. Frequency measure is for absolute counts. 

pacnpeACJieroui, nojiyneHHOro ajih C. torrentium b toh ^ce padoTe. 3to no3BO- 
jraeT npeAnonaraTb, hto hhackc AOCTaTOHHO CTadnneH b pa3Hbix nac tux apea- 
jiob C. p. pipiens h C. torrentium. 

Hajio)KeHHe noJiyneHHbix HaMH 3HaHeHHH HHAeicca r (2+ 3 ) / r 3 Ha rpa^HKH 
HopMajibHbix pacnpeAeJieHHH npH3HaKa r ( 2 + 3 ) / r 3 , nocTpoeHHbie a™ repMaH- 
ckhx C. p. pipiens h C. torrentium , noica3ajio, hto dojibniHHCTBO 3K3eMmuipoB 
H3 CaSjiHHCKHx nemep OKa3ajntcb crpynnHpoBaHbi y BepniHHbi pacnpeACJieHiHi 
AJifl C. pipiens h jihhib 3 3K3. (BH3yajibHO c OTpbiBOM ot ochobhoh nac™ 3Hane- 
hhh) oica3ajiHCb jibho Ha BepniHHe pacnpeAeJieHira j\jik C. torrentium (pnc. 3). 
B HCCJieAOBaHHOH HaMH BbiSopKe a™ 55.5 % (n = 20) 3K3eMnjnipoB (jiaicrop 
Bafteca (BF 0 i) cocTaBHJi 6oJiee 100, hto hbjihctcji oneHb cnjibHbiM cBHAeTeJib- 
ctbom b noJib3y C. p. pipiens ; npn 3 tom MaKCHMajibHoe 3HaHemie BF 0 i cocTa- 
bhjio 173 257. Rim 17 % ocodeii (n = 6) BF 0 i 6biJi 6oJibnie 10, ho MeHbrne 
100 — CHJibHoe CBHACTejibCTBO b nojib3y C.p. pipiens. YMepeHHO nojio^CH- 
TejibHoe CBHACTejibCTBO b nojib3y C. p. pipiens — 10 > BF 01 > 3 — nojiyHHJio 
5.5 % oco6en (n = 2). Gnadoe cehactcjibctbo (anecdotal evidence) b nojib3y 
oahoto H3 AByx bhaob 6biJio nojiyneHO ajih 5.5 % ocodeii (n = 2), KOTopbix 
3HaneHHH BF 01 JieJKaT b AHana30He 0.33 — 3. YMepemioe cbh ACTeJib ctbo b 
nojib3y C. torrentium 6biJio nojiyneHO ajih 5.5 % ocodeii (n = 2), hx 3HaHeHim 
BFqi HaxoAHTC>i b AHana30He 0.1 — 0.33. CnjibHoe CBHACTejibCTBO b nojib3y 
C. torrentium 6biJio nojiyneHO a™ 3 % ocodeii (n = 1) co 3HaneHHeM BF 01 mc ^ k - 
Ay 0.1 h 0.01. OneHb CHJibHoe CBHACTejibCTBO b nojib3y C. torrentium co 3Hane- 
hhamh BFqi < 0.01 nojiyHHJio 8 % 3K3. (n = 3) (MHHHMajibHoe 3HaneHHe BF 0 i b 
rpynne coctbbhjio 0 . 0008 ). 

TaKHM o6pa30M, CTaTHcranecKH noATBep)KAaeTCn npeAnojio)KeHHe o tom, 
hto caMKH C. p. pipiens / torrentium , codpaHHbie b CadJiHHCKHx nemepax b ne- 
Phoa c 18 0 KTn 6 pn no 29 Hondpn 2017 r., — 3 to npeHMymecTBeHHO C. p. pipi- 
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Phc. 3. BepojiTHOCTH aHauemra HH^eieca r( 2+ 3 ) / r 3 (x), nonyueHHLix j\na 36 caMOK C. p. pipiens / tor- 
rentium , npu cnpaBe/jJiHBOCTH ranoTe3 C. p. pipiens (H 0 ) n C. torrentium (Hi) c ^ByMa npHMepaMH 
pacueTa BF 0 i xax OTHomeHna Mexc/jy rinoTHOCTaMH BepoaTHOCTeii npn runoTe3ax H 0 h Hi. Ilapa- 
MeTpBi HopMantHBix pacnpe^eneHHH B3aTbi H3 paOoTbi Borstler et al., 2014. 

Fig. 3. Probabilities of the r (2+ 3 ) / r 3 indices (x) obtained for 3 6 C. p. pipiens / torrentium females wit¬ 
hin hypotheses C. p. pipiens (H 0 ) and C. torrentium (Hi) with two examples of calculating BF 0 i as 
the relationship between probability densities within hypotheses H 0 and Hi. The normal distribution 
parameters were taken from Borstler et al., 2014. 


ens. CnjibHoe CBHAeTejibCTBO #jui HeKOTopbix oco6eit b nonb3y C. torrentium 
xoTb h He AOKa3biBaeT, ho ^eJiaeT BepoflTHbiM npHcyTCTBHe ototo BH^a Ha 3H- 
MOBKe b nemepax. YHHTbiBafl noJiyneHHbie aaHHbie o reorpa(J)HHecKOM pacnpo- 
CTpaHeHHH C. torrentium b CeBepHOH EBpone, o ero o6hjihh b Ohhjhih^hh 
(Hesson et al., 2014) h He^aBrnte HaxOAKH BH^a b JleHHHrpa^cKOH o6ji. (Xa- 
jihh, Ait6yjiaTOB, 2019), npHcyTCTBHe C. torrentium b TocHeHCKOM p-He Jle- 
HHHrpaACKoit o6ji. BnojiHe Bepo^THO. 

flaHHoe HccJieAOBaHHe JiBJBieTCfl npHMepoM b ep ojithocthoh oifemcH bh;o;o- 
Boro cocTaBa rpynnbi KOMapoB, HMeiouteft anpnopHyio b ep oathoctb Sbitb co- 
CTOimfeft H3 2 6jih3Khx bh^ob. HccJieAOBaHHii c npHMeHeHHeM ^amioro no^xo- 
3a MoryT noMOHb oTCJiemiBaTb ce30HHyio h MHoroJieTHioK) ^HHaMHKy bh^obo- 
ro cocTaBa 6e3 npHBJieneHHH AoporocTOJnn;Hx MOJieKyjuipHbix mctoaob j\jik 
onpeACJieHH^i caMOK C. p. pipiens h C. torrentium. CymecTBOBaHHe HHflHBH#y- 
aJIbHOH H3MeHHHBOCTH nO MOp(J)OMeTpHHeCKOMy npH3HaKy ^CHJIKOBaHHH KpblJia 
nperaTCTByeT TOHHOMy onpeAejieHHio npHHa^jie^CHOCTH OTAejibHbix ocoGeii k 
TOMy hjth HHOMy BH^y, h, Kax cJie^CTBHe, Rim Ka^oro HH^HBHjiyajibHoro 3Ha- 
neHHii HeoSxoAHMo cpaBHeHHe ero BepoirmocTH BHyrpH rHnoTe3bi o C. p. pipi- 
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Phc. 4. 3mmemia (J>aKTopa Baileca (BF 0 i) rjiz HHjjeKca r( 2+3 ) / r 3 (x), nojiyneHHbie jtJifl BbidopKH H3 
36 caMOK C. p. pipiens / torrentium. IV P , III p h II p — oueHb CHJibHoe, CHJibHoe h yMepeHHO nonoxcH- 
TejibHoe CBH^eTentcTBa cooTBeTCTBeHHO b nonb3y rnnoTe3M C. p. pipiens (H 0 ); IV t > lilt h H t — 
oueHb CHJibHoe, CHJibHoe h yMepeHHO nonoxcHTentHoe CBH^eTenbCTBa b noni>3y rnnoTe3i>i C. tor¬ 
rentium (Ht); I — cnadoe CBH^eTenbCTBO (anecdotal evidence) b non&3y o^Horo H3 £Byx bh^ob. 

Fig. 4. Bayes factor (BF 0 i) values for the r( 2+3 ) / r 3 index (x) obtained for 36 C. p. pipiens / torrentium 
females. IV P , III P and II P — very strong, strong and moderately positive evidence in favor of the hy¬ 
pothesis C. p. pipiens (H 0 ), respectively; IV t , III t h II t — very strong, strong and moderately positive 
evidence in favor of the hypothesis C. torrentium (Hi), respectively; I — weak (anecdotal) evidence 

in favor of one of the two species. 


ens c ero BepoirmocTbio BHyrpH ranoTe3Bi o C. torrentium. Btipa^eroieM Tatco- 
ro cpaBHeHHfl h ttBjnteTCti (fmtCTop Baiteca. 

Hcnojn>30BaHHe (jiateropa Baiteca b tom npocTeitmeM bhac, b kotopom oho 
npeACTaBJieHO b HacTOttmeit pa6oTe, h c yneTOM toto pacnpeAeneHttfl, KOTopoe 
6buio nojiyneHO (pnc. 2), mh npeAJiaraeM jimiib rjix yBepeHHOtt HACHTH(|)HKa- 
h;hh C. p. pipiens. HeM MeHbine hhackc r (2+3) / r 3 (h cootbctctbchho, neM Bbirne 
BF 01 ), TeM 6oJibnie ocHOBaHtte a™ yBepeHHocTH b npttHaAJiOKHocTH 3K3eMnjitt- 
pa k C. p. pipiens (pnc. 4). Mbi anpHopHo nonaranH, hto rHnoTe3bi H 0 h YLx 

paBHOBepOtITHbl, HO, no B03M02ECH0CTH, CJieAyCT yHHTbIBaTb HH(|)OpMaiI,HK) O 
HHCJieHHOCTH H paCnpOCTpaHCHHH BHAOB B peTHOHaX. Ha HaiH B3TJIHA, CJieAyCT 
B03Acp^caTbctt ot yBepeHHOtt ah^thocthkh C. torrentium a^hhbim oiocoSom, 
ecJiH bha AOCTaTOHHo peAOK b pernoHe, hjih paHee He oSHapyrntBanctr CneAy- 
eT yHHTbIBaTb, hto oSHJiHe C. p. pipiens 03HanaeT HenpeMeHHoe HanHHHe He- 
6oJibHioit 4>paKifHH ero Mop^OMeTpHnecKH a6eppairmbix (jtopM, tcoTopati kojih- 
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HecTBeHHO MO)KeT OKa3aTbcn conocTaBHMoii c HHCJieHHOCTbK) C. torrentium , h 
ohh GyAyr ohihGohho HAeHTH^HiiHpoBaTbc^ KaK C. torrentium. B TaKHx cjiy- 
nanx npn BbWBJieHHH C. torrentium (J)aKTOpOM Eaiieca A^Jiee cneflyeT npoBec™ 
MOJieKyrapHyK) HAeHTH^HKaijHK) cooTBeTCTByiomHx caMOK KOMapoB (t. e. 
HMeK>m,Hx HH3Kne 3HaneHn^ BF 01 ) hjih nojiywrb tiotomctbo ot hhx jpin toh- 

HOH BHAOBOH HACHTH^HKaiJHH nO TeHHTaJIH 3 IM CaMIJOB. 

MojieKyrapHbie MeTOAM HAeHTH^HKaijHH h BbiBeAeHHe B3pocjibix KOMapoB 
H 3 KJiaAOK uhli, MoryT 6biTb ncnojib 30 BaHbi a™ nojiynemni anpHOpHOH HH(]iop- 
MaijHH o nponopu;HH Me^KAy C. p. pipiens h C. torrentium b KOHKpeTHOM Gho- 
Tone. Ilocjie nojiyneHira AOCTaTOHHOH anpnopHOH HH^opMaijHH 06 hcxoahom 
cooTHomeHHH Me^CAy C. p. pipiens h C. torrentium b KOHKpeTHOM GnoTone 
(P(H 0 ) / P(Hi)) a™ BepOUTHOCTHOH HAeHTH^HKaiJHH OTJlOBJieHHbIX B3pOCJTbIX 
ocoGeii mo^cho peKOMeHAOBaTb Hcnojib 30 BaTb cooTHomeHHe P(H 0 |x) / ^(H^x): 

P(H 0 |x) / PCHilx) = P(x|H 0 ) / P(x|H0 X P(H 0 ) / P(H0. 

B 3 toh CHTyainHH B 03 M 05 KHa yBepeHHan HAeHTH(J)HKaiiHM C. torrentium c hc- 
nojib30BaHHeM BepojrmocTHoro noAxoAa. 

TaK)Ke, no HameMy mhchhio, caMOK cJieAyeT CHHTaTb npHHaAJiOKamHMH k 
C. p. pipiens npn 3HaneHHH BF 0 i He MeHee 10, nocKOJibKy paccHHTbiBaeTCii oh 
H a ocHOBaHHH BepoflTHOCTHbix pacnpeAeJienHH, nojiyneHHbix j\jik repMaHCKHx 
C. pipiens h C. torrentium , t. e. cpaBHHTeJibHo yAajieHHbix eBponeiiCKHx nony- 

Jl^H,HH 3 THX BHAOB. 


3AKJIIOHEHHE 

CaMKH bhaob C. pipiens h C. torrentium TpyAHOpa3JiHHHMbi Me>KAy coGoii h 
HMeiOT nepeKpbiBaioH];Hecii AHana30Hbi 3HaneHHH HHAeKca r (2+3) / r 3 , paccHHTbi- 
BaeMoro no paccTOUHHUM Me^CAy TomcaMH BeTBJieHHn paAHajibHbix ^chjiok h 
MecTOM npHKpenjieHHa k xpaio Kpbura )khjikh r 3 . ripn Hajimnni oxaparcrepH30- 
BaHHbix pacnpeAejieHHH HHACKca r (2+3) /r 3 H3 paGora (Borstler et al., 2014) 
npeAJiaraeTCfl ajiropHTM BeponTHOCTHoro onpeACJieHHH bhaoboh npHHaAJie)K- 
hocth caMOK Culex pipiens / torrentium , coctojhijhh H3 cjieAyiomHx 3TanoB: 
a) otjiob HecKOJibKHx AecflTKOB ocoGeii h ou,eHKa (jiopMbi pacnpeAejiemDi c 
onpeAeJieHHeM noJio^Kemni MaKCHMyMOB — coBnaAaioT jih ohh c MaKCHMyMa- 
mh pacnpeAejieHHH a™ C. pipiens h C. torrentium H3 paGoTbi (Borstler et al., 
2014); 6) npn noJio^cHTeJibHOM oTBeTe — HAeimHjiHKaiiHii oTAeJibHbix ocoGeii 
c pacneTOM (jiaKTOpa Eaiieca c HCnojib30BaHHeM anpHOpHOH hhc|) opMau,HH o na- 
paMeTpax pacnpeAejieHHH npH3HaKa r (2+3) / r 3 a™ C. pipiens h C. torrentium , 
B3ATOH H3 toh )Ke paGora (Borstler et al., 2014); b) b cjiynae Gojibinero MaKCH- 
MyMa b oGjiacTH 3HaneHHH, xapaKTepHbix a™ C. pipiens 5 — otGop caMOK, Han- 
GoJiee oGocHOBaHHo cwraiomHxcii C. pipiens (t. e. c bbicokhm BF 0 i), am pe- 
rneHHn A^JibHeHuinx HCCJieAOBaTejibCKHx 3aAan, nocTaBJieHHbix a™ H3yneHHn 
3Toro BHAa. /J,aHHbiH ajiropHTM npeAJiaraeTC^ Hcnojib30BaTb npn OTcyTCTBHH 
B03M0^CH0CTH OnpeAeJIHTb OTJlOBJieHHbIX caMOK MOJieKyJIHpHblMH MeTOAaMH H 
npn OTcyTCTBHH anpHOpHOH hh(J) opMau,HH o cooTHomeHHH Me^CAy C. p. pipiens 
h C. torrentium b HHTepecyiomeM GnoTone. 
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THE USE OF BAYES FACTOR FOR THE IDENTIFICATION 
OF CULEX PIPIENS AND CULEX TORRENTIUM (DIPTERA: CULICIDAE) 

BY MORPHOMETRIC WING CHARACTERS 

A. V. Razygraev, T. M. Sulesco 
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SUMMARY 

The probabilistic approach was applied for species identification of Culex pipiens pipi¬ 
ens / torrentium mosquito females collected in the Sab lino caves (Leningrad Region). The 
distances between landmarks of the radial wing veins r( 2 + 3 ) and r 3 were measured and the 
frequency distribution of the r (2+3 ) / r 3 wing vein index was analyzed. The obtained distribu¬ 
tion characterized by two maxima coinciding with distribution maxima obtained earlier by 
other authors for German populations of Culex pipiens pipiens and C. torrentium. In the 
sample from Sablino caves, the most specimens grouped at the maximum of the Culex pipi¬ 
ens normal distribution. We propose to use the Bayes factor (BF) to select those mosquito 
females which most likely belong to C. p. pipiens. In the sample studied, the Bayes factor 
was more than 10 for 72.5 % of the specimens, which is strong or very strong evidence in 
favor of C. p . pipiens . For 16.5 % of individuals BF was more than 0.1 or less than 10 (mo¬ 
derately positive and weak evidence in favor of one of the two species). Overall, 11 % of 
the females obtained BF less than 0.1, which is strong or very strong evidence in favor of 
C. torrentium . Selecting the specimens belonging to C. p\ pipiens , preference should be gi¬ 
ven to individuals with the highest BF values, for more reliable species identification. 
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